Abstract. This template explains and demonstrates how to prepare your camera-ready paper for The trnH-psbA sequences of 13 Asparagus cochinchinensis populations from 6 provinces of China were studied. The results showed that length of trnH-psbA change and the mutation of GC content were small. The length of trnH-psbA sequences were from 619 bp to 632 bp, and the GC content was about 36%. The total variation rates of 13 populations were from 2.21% to 3.47%, when the missing sites were considered as variation sites. A. cochinchinensis from different sources had 10 information sites in trnH-psbA sequence, accounting for 1.58% of the total sequence. The information sites were located in the sites 8, 9, 120, 457, 458, 486, 487, 491, 492, and 593, respectively. Clustering analysis showed that the Qianxi and Hengshan populations clustered together; Dushan, Yuqing, and Guangzhou populations were grouped; Nanning and Xinning populations formed another cluster. trnH-psbA sequences could identify different A. cochinchinensis populations. Clustering of different A. cochinchinensis populations related primarily to latitude and had little relationship with longitude.
Introduction
Asparagus cochinchinensis (Lour.) Merr. belongs to Liliaceae -(or lily family). It is mainly produced in Guizhou, Yunnan, and Hunan provinces in China. Its roots have been used as a traditional Chinese herbal medicine to nourish'YIN', clear lung, alleviate constipation, and cure antibacterial infection and cancer [1] . Current researches of A. cochinchinensis focused on its chemical composition, pharmacological effect, and clinical application. The previous studies showed that main components were carbohydrate [2, 3] , amino acids [4] , and saponins [5] . Clinical applications have been conducted on hyperplasia of mammary glands [6] , malignant lymphosarcoma [7, 8] , antitussive and expectorant [9] , immunity [10] , and anti-radiation [11] . While genomic sequence and genuine of this plant were few reported.
The external influence to cytoplasm is smaller than to the nucleus, and the cytoplasm is relatively conservative and reflects the evolutionary trend. TrnH-psbA fragment is one of chloroplast intergenic regions. It has 75 bp conserved sequence at both ends of fragment which is easy to design primerswith good universality and high amplification success. Previous research showed trnH-psbA sequence could be used as DNA barcoding to identify plant [12, 13, 14] . In this study, the genetic polymorphisms and relationships of 39 individuals from 13 populations were evaluated by using trnH-psbA fragment in order to provide accurate identification information for germplasm resources of A. cochinchinensis.
Materials and methods
Total 13 populations, 3 individuals per populations, were collected from Guangdong, Guangxi, Guizhou, Hunan, Zhejiang, and Qinghaiprovince (Table 1) . DNA was extracted according to the method described by Rogers and Bendic (1988). The polymerase chain reactions (PCR) using trnH-psbA primerswere conducted according to Peterson [15 ] . The PCR products were fractionated on 1 % agarose geland visualized using GelLogic 100 image system. The target fragments were isolated from the agarose gel under UV radiation, purified with the reagent kit (Tiangel midi purification kit), and then directly sequenced. Sequence analysis was performed by DNAMAN and MEGA 5.0.
Results and discussion
The trnH-psbA length of 39 samples was from 619 to 632 bp, and GC content was from 35.0% to 36.2% (Table 2) . trnH-psbA sequences of 3 samples from a same population were almost the same and they only had few variable sites. Different populations had different variable sites. The loss rates were about 2.00% except Huaxi population that was 0.32%. Mutational rates were from 0 to 2.52%.Yuqing population had no mutations, while Huaxi population had the highest mutational rate, 2.52%. The total mutational rates ranged from 2.21% to 3.47% when a vacancy was counted as a mutational site. Xingyi population had the hightest mutational rate of 3.47%, and Yuqing population had the lowest mutational rate of 2.21% (Table 3) . 
Note: "-":absence UPGMA (unweighted pair-group method with arithmetic means) dendrogram based trnH-psbA sequences showed that the populations were divided into two branches. One included Yuqing, Guangzhou, Dushan, Xining, Qianxi, Hengshan, Yongzhou, and Huaxi populations, the other consisted of Hangzhou, Xingyi, Yanhe, Nanning, and Xinning. Yuqing, Guangzhou, and Dushan populations made a subgroup, while Xining, Qianxi, and Hengshan populations in another subgroup Xingyi and Yanhe population clustered, and Nanning and Xinning populations firstly clustered in the (Figure 1 ). There was a certain relationship between phylogenetic distribution of plants and the general geographic location (especially the latitude) [16, 17] . This paper showed interspecific variation and phylogenetic distances of A. cochinchinensis mainly affected by latitude based the populations had closer relatives those had closer latitude with the analyse of trnH-psbA sequences that was consistent the results using ITS sequences [18] . Such as the similarity of the Qianxi and Hengshan populations was 99.8% with the latitude of the Qianxi populations was 27.28 N and Hengshan population was 27.05 N, the similarity of the Huaxi and Yongzhou populations was 99.2% with the latitude of theHuaxi populations was 26.43 N and Yongzhou population was 26.13 N. But there are some exceptions, the similarity of the Yuqing and Dushan populations was 99.7% while the latitude of the Yuqing populations was 22.50 N and Dushan population was 35.80 N, this showed that the latitude may be factors on affecting the distribution of plant, but not the decisive factor. The populations from Guangzhou were firstly clustering with Dushan and Yuqing, Hangzhou were firstly clustering with Xingyi and Nanning were firstly clustering with Xinning, and they were cultivated populations, it indicated these populations might be introduced from Guizhou, Guizhou and Hunan Province, respectively 
Conclusion
Wild A. cochinchinensis were mainly used and wild resources were gradually depleted with demand growing in recent years, we must rely on artificial cultivation and cultivated varieties mainly introduced by the off-site. An important feature of Chinese medicine was genuine, different local production of medicines had different active ingredients and content, so the genuineness of A. cochinchinensis medicine was important prerequisite to guide the introduction and selective improved variety. DNA sequence analysis was effective means to identify genuineness of medicinal materials. Our results showed the populations from Guizhou province had more genetic polymorphism based their trnH-psbA had more mutation rate, it suggested Guizhou province might be a genuine producing area, trnH-psbA sequence might clarify its genetic background from the molecular level to overcome varietal complexity induced the decline of yield and quality degradation and guide introduction and cultivation of A. cochinchinensis.
